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Claims 

[Claim 1] In that by which it is the protective device which regulates the 
incurvation radius o f a flexible long picture object using a chain more than 
rixed, and the aforementioned chain is again bent by lengthwise between 
a move edge and the fixed end While supporting a chain inferior surface of 
tongue in predetermined height between the flections of a chain and move 
edges which are again bent by lengthwise The protective device of the 
flexible long picture object characterized by having the move base 
material which moves in the move direction of a move edge while carrying 
out the rolling contact to the aforementioned chain inferior surface of 
tongue and the fixed side which counters this with movement of a move 
edge. 

[Claim 2] A move base material is the protective device of the flexible 
long picture object according to claim 1 which comes to have the up wheel 
which carries out the rolling contact to the chain inferior surface of tongue 
between a flection and a move edge, the lower wheel which carries out 
the rolling contact to a fixed side, and the driving mechanism which 
transmits rotation of an up wheel to a lower wheel. 
[Claim 3] The protective device of the flexible long picture object 
according to claim 2 with which the rate of a transfer ratio of a driving 
mechanism is set up so that the peripheral speed of the lower wheel at 
the time of movement may become quick in the move base material of 
move edge approach while two or more move base materials are arranged 
between the flection of a chain, and a move edge. 
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[Detailed Description of tlie Invention] 
[0001] 

[Tiie technical field to which invention belongs] this invention relates to 
the protective device of the flexible long picture object which regulates the 
incurvation radius of flexible long picture objects, such as a cable and a 
hose, using a chain more than fixed. 
[0002] 

[Description of the Prior Art] Neither a cable nor a hose may be unable to 
be damaged if bending below a fixed radius is given, or it may be able to 
stop being able to demonstrate an expected function. Then, when 
installing flexible long picture objects, such as a cable and a hose, 
between fixed parts, such as a machinery, and moving part, it is 
conventionally common to protect a flexible long picture object with the 
protective device using the chain with which below the permission 
incurvation radius of a flexible long picture object is not crooked 
(references, such as JP,55-53810,Y and JP,61-23959,Y). 
[0003] This kind of protective device is like drawing 10 - drawing 12 . 
That is, in drawing 10 , on the whole, the sign 100 shows the protective 
device of a flexible long picture object, an end (move edge 5) is fixed to 
the machine moving part 3, and 4 shows the chain of the protective 
device 100 with which the other end (fixed end 6) was fixed to the floor 
line 2 in the machine moving part to which, as for a sign 2, 3 carries out 
both-way movement of the floor-line 2 top for a floor line in the direction 
of an arrow, respectively. 

[0004] As shown in drawing 11 , the holes 9 and 10 for inserting in the 
pivotable support pin 8, a pair each of holes 12 for inserting in the angle 
regulation pin 11, and the long hole 13 are formed in the link 7 of a large 
number which constitute a chain 4. The long hole 13 of a couple is the 
shape of radii of the angle theta centering on a hole 10. Moreover, the 
crevice 14 for inserting the other end of another link 7 Is formed in the 
end side of a link 7. And the other end of another link 7 is inserted In the 
crevice 14 between one link 7, the pivotable support pin 8 and the angle 
regulation pin 11 are inserted in, respectively in the state where a hole 9, 
a hole 10 and a hole 12, and a long hole 13 lap, and each link 7 is 
mutually connected by inserting the snap ring 15 in the ends of each pin. 
[0005] Therefore, although it can be crooked only in ** on the other hand 
in the radius as which a chain 4 is determined from the pitch (chain pitch) 
of the pivotable support pin 8, and an angle theta since only an angle 
theta can, on the other hand, rotate the link 7 which adjoins as shown in 
drawing 12 from an extension state only to **, a straight-line state is 
maintained at an opposite direction. As shown in drawing 11 , while two 
trains of such chains 4 are arranged in parallel, it is mutually connected by 
the attachment component 16 infixed between the links 7 which counter. 
Two or more holes 17 for inserting in and holding flexible long picture 
objects, such as a cable and a hose, are formed in the attachment 
component 16. 
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[0006] Moreover, as shown in drawing 10 , tlie fixed support rollers 18 
and 19 are formed in the protective device 100. The fixed support roller 
18 is arranged in the center (namely, upper part of the fixed end 6) of the 
move stroke S of the move edge 5, and another side and the fixed support 
roller 19 are arranged In the middle of the fixed support roller 18 and the 
edge of the move stroke S. These fixed support rollers 18 and 19 are 
supported pivotably free [ rotation on the stand (un-illustrating) fixed to 
the floor line 2, respectively ], 

[0007] i^oreover, while the chain 4 of two trains connected by the 
attachment component 16 is again bent by lengthwise between the move 
edge 5 and the fixed end 6, the undersurface between this flection 20 and 
move edge 5 that are bent again is supported by the fixed support rollers 
18 and 19. In addition, the sign K of drawing 10 shows the "margin 
length" set up in order to prevent that the flection 20 of a chain 4 runs 
aground on the fixed support roller 18. 
[0008] 

[Problem(s) to be Solved by the Invention] However, there were the 
following problems in the aforementioned conventional protective device 
100. Namely, although the crookedness radius R of the chain 4 in a 
flection 20 is always fixed as shown in drawing 13 In case the link 7 of a 
chain 4 revolves one by one with movement of the machine moving part 3 
and the move edge 5 and a flection 20 moves, in order that a chain 4 may 
carry out movement which a polygon rolls The position of flection 20 
upper limit (pivotable support pin 8) becomes low like drawing 13 (a), or 
it becomes high like drawing 13 (b), and is hi. Vertical movement of the 
shown range arose. 

[0009] The bay 21 (refer to drawing 10 ) of the chain 4 supported 
between the supporting points (there are a case of the fixed support roller 
18 and a case of the move edge 5 with the position of the move edge 5) 
which adjoin flection 20 upper limit and this for this vertical movement 
was vibrated compulsorily. When the resonant frequency of the bay 21 
which changes according to the distance (support span) to the supporting 
point which adjoins from flection 20 upper limit especially is In agreement 
with the vibration frequency of the aforementioned vertical movement, 
intense resonance of the vertical direction will arise in a bay 21. 
[0010] And In order for the load concerning the both ends and the angle 
regulation pin 11 of a long hole 13 of a link 7 to become large and for the 
weight of a bay 21 especially to also join the link 7 of a flection 20 by 
vibration of the above chains 4, the intensity of a component part called 
the link 7 and the angle regulation pin 11 of a chain 4 In the required shell 
and the former which enable it to bear such a load by a twice [ about ] as 
many load as a bay 21 becoming this thing — high — not carrying out — it 
did not obtain but, for the reason, lightweight-izing and low-cost-izing of a 
chain 4 were difficult 

[0011] i^oreover, although it cap be arbitrarily shortened if the support 
span of the chain 4 In left-hand side [ center / of the move stroke S ] 
extends a fixed support roller by drawing 10 Since a fixed support roller 
cannot be formed in a flection 20 side (right-hand side of drawing 10 ) 
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rather than the center of the move stroke S, The support span between 
the supporting points which adjoin flection 20 upper limit and this (when 
the move edge 5 laps with the fixed support roller 18, it becomes the 
longest with (S/4)+K) was not able to be shortened. Therefore, since the 
longest support span also became long so that the move stroke S became 
long, the move stroke S was inextensible more than fixed from the 
relation of the longest support span which does not obtain a high kink 
colander, but is permitted in the intensity of a chain 4 if the intensity of a 
chain 4 is fixed on the contrary. 

[0012] Furthermore, In order to avoid the collision with the machine 
moving part 3, as shown in drawing 14 , the fixed support rollers 18 and 
19 had to be formed out of move field 3A of the machine moving part 3, 
for this reason, the whole protective device 100 must be installed out of 
move field 3A, and there was also a problem of requiring the installation 
space of exclusive use. 

[0013] this invention is made in view of the above problems, can mitigate 
the load applied to the component part of a chain by suppressing vibration 
resulting from vertical movement of a flection upper limit, and aims at 
offer of the protective device of a flexible long picture object which can 
attain lightwelght-izing and low-cost-izing of a chain. 
[0014] Moreover, it aims at offer of the protective device of the 
aforementioned flexible long picture object [ it Is possible to shorten the 
longest support span of a chain conventionally, and if the longest support 
span Is the same, it Is possible to extend the move stroke of a move edge 
conventionally, and ] which it can install in the move field of machine 
moving part, and can moreover also attain ** space-ization in eye. 
[0015] 

[Means for Solving the Problem] In that by which this Invention is a 
protective device which regulates the crookedness radius of a flexible long 
picture object using a chain more than fixed, and the aforementioned 
chain is again bent by lengthwise between a move edge and the fixed end 
in order to attain the aforementioned purpose While supporting the chain 
undersurface in predetermined height between the flections of a chain and 
move edges which are again bent by lengthwise, it considers as the 
composition equipped with the move base material which moves In the 
move direction of a move edge, carrying out the rolling contact to the 
aforementioned chain undersurface and the fixed side which counters this 
with movement of a move edge. 

[0016] Moreover, in the aforementioned composition, a move base 
material Is taken as the composition equipped with the up wheel which 
carries out the rolling contact to the chain Inferior surface of tongue 
between a flection and a move edge, the lower wheel which carries out 
the rolling contact to a fixed side, and the driving mechanism which 
transmits rotation of an up wheel to a lower wheel. 
[0017] Moreover, In the aforementioned composition, while two or more 
move base materials are arranged between the flection of a chain, and a 
move edge, the move base material of move edge approach is considered 
as the composition to which the rate of a transfer ratio of a driving 
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mechanism was set so that the peripheral speed of the lower wheel at the 

time of movement might become quick. 

[0018] 

[Embodiments of the Invention] Hereafter, the protective device of the 
flexible long picture object concerning this invention is explained based on 
a drawing. Drawing 1 - drawing 3 show 1 operation gestalt of this 
invention, and. In addition to the composition of the protective device 100 
in the aforementioned conventional example, the protective device of the 
flexible long picture object shown in drawing 1 on the whole by sign lA is 
equipped with the move base material 30 allotted near the inside of the 
flection 20 of a chain 4. In addition, since the composition of those other 
than move base material 30 of a chain 4, an attachment component 16, 
the fixed support roller 18, and 19 grades is the same as that of the 
aforementioned protective device 100 almost, the same sign is attached 
and explanation is omitted. 

[0019] The move base material 30 is equipped with the up wheel 32, the 
lower wheel 33, and the lower wheel 34 of every a right-and-left couple 
with the frame 31 formed in box-like [ of an abbreviation rectangular 
parallelepiped ], respectively, as shown in drawing 2 and drawing 3 . Each 
wheels 32, 33, and 34 are fixed to the ends of the axles 32a, 33a, and 
34a supported pivotably by the frame 31 free [ rotation ] through the 
pillow block 35, respectively. 

[0020] A sprocket 36 Is formed In axle 32a of the up wheel 32, a sprocket 
37 is formed in axle 33a of the lower wheel 33, and it is built over the 
annular transmission chain 38 between the sprocket 36 and the sprocket 
37. The diameter of the up wheel 32 and the lower wheel 33 will be 
rotated with peripheral speed also with the lower wheel 33 equal to the up 
wheel 32, If It Is equal, and the number of teeth of a sprocket 36 and a 
sprocket 37 is also set up equally and the up wheel 32 rotates it. 
[0021] Moreover, the height from the soffit of the lower wheels 33 and 34 
to the upper limit of the up wheel 32 is slightly set up highly rather than 
the height from the chain 4 upper surface by the side of the fixed end 6 in 
the state where flection 20 upper limit became the highest to chain 4 
inferior surface of tongue by the side of the move edge 5, as the chain 4 
was shown in drawing 13 (b) at the time of making it automatically 
crooked in the predetermined Incurvation radius R. 

[0022] While the up wheel 32 contacts chain 4 inferior surface of tongue [ 
in / the bay 21 by the side of the move edge 5 / in this move base 
material 30 ] rather than a flection 20 Since It is prepared in the chain 4 
upper surface by the side of the fixed end 6 (an example of a fixed side) 
at the state where the lower wheels 33 and 34 contact, rather than chain 
4 inferior surface of tongue where the section wheel 32 besides contacts, 
and the flection 20 which counters Chain 4 inferior surface of tongue in 
the position where the up wheel 32 contacts is h2 from the state of 
aforementioned drawing 13 (b) to drawing 2 further. It Is to be supported 
where only the shown height is raised up. I^oreover, the chain 4 In a 
flection 20 is to be crooked by this by slightly larger Incurvation radius R" 
than the incurvation radius R in a natural state. 
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[0023] In addition, the above Ii2 Altliougli height is not limited, the height 
of several centimeters is desirable from several mm in practice, for 
example. Moreover, sign K' of drawing 1 shows the "margin length" set up 
in order to prevent the up wheel 32 colliding with the fixed support roller 
18, and the sign 39 of drawina 3 shows the flange prepared in the both 
sides of each wheels 32, 33, and 34, in order to prevent derailment from a 
chain 4. 

[0024] Since it Is constituted as mentioned above, if the machine moving 
part 3 and the move edge 5 move, while the move base material 30 rolls 
chain 4 Inferior surface of tongue [ in / a bay 21 / in the up wheel 32 ], 
rotation of this up wheel 32 will be told to the lower wheel 33, and the 
lower wheel 33 and the lower wheel 34 will roll the chain 4 upper surface 
between a flection 20 and the fixed end 6. And since the peripheral speed 
of the up wheel 32 in this case and the lower wheel 33 is equal, the move 
base materials 30 are one half of the speed of the traverse speed of the 
move edge 5, i.e., a speed equal to the traverse speed of a flection 20, 
and move in the same direction as the move direction of the move edge 5. 
[0025] Therefore, even if a flection 20 moves in order to support the 
move base material 30 Irrespective of the position of the move edge 5 in 
the state where the chain 4 undersurface was raised in the about 20- 
flection position as shown in drawing 1 , the upper limit does not move up 
and down like before, therefore a bay 21 does not vibrate or resonance is 
not caused. Therefore, since the load concerning a link 7 becomes small, 
and the weight of a bay 21 is caught by the up wheel 32 and the link 7 of 
a flection 20 is not started, the intensity of component parts, such as a 
link 7 and the angle regulation pin 11, is lower than before, it ends, and 
lightweight-izing and low-cost-lzing of a chain 4 can be attained that 
much. 

[0026] In addition, rather than the up wheel 32, the bay 21 by the side of 
the move edge 5 bends downward slightly because of the self-weight, if it 
is shown extremely, it will be in a state like drawing 4 , and if a slip is 
between the up wheel 32, the lower wheel 33, and a chain 4, the move 
base material 30 may approach a flection 20 gradually, in such a case, 
contact of the proper configuration which contacts inside a flection 20 like 
drawing 4 — it can prevent that the lower wheel 34 runs aground to a 
flection 20 by attaching a member 40 in the frame 31 of the move base 
material 30 

[0027] Moreover, as shown in drawing 5 , while forming a rack 41 in one 
side of a link 7 in which each wheel of the move base material 30 contacts 
By forming the gear tooth 42 of the shape of a pinion which gears with a 
rack 41 to the peripheral surface of the up wheel 32 and the lower wheel 
33 (un-illustrating), or twisting the rubber for skids (un-illustrating) 
around the peripheral surface of the up wheel 32 and the lower wheel 33 
Preventing the slip between the up wheel 32 and the lower wheel 33, and 
a chain 4, and this positioning the move base material 30 and preventing 
riding raising by the flection 20 of the lower wheel 34 Is also considered. 
Furthermore, the salient (un-illustrating) which gears with the attachment 
component 16 currently arranged by the chain 4 at intervals of 
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predetermined is formed in the peripheral surface of the up wheel 32 and 
the lower wheel 33, and it is also considered that this positions the move 
base material 30. 

[0028] Moreover, although the case where the fixed side the lower wheels 
33 and 34 carry out [ a side ] the rolling contact was the chain 4 upper 
surface was shown above The operation form in which the fixed side said 
to this invention Is not restricted to the chain 4 upper surface, for 
example, the lower wheels 33 and 34 carry out the rolling contact to a 
floor line 2 (fixed side) in the state over the chain 4 from the fixed end 6 
to a flection 20, An operation form which carries out the rolling contact to 
the upper surface (fixed side) of the rail (un-illustrating) of a couple 
prepared in parallel with the both sides of the chain 4 from the fixed end 6 
to a flection 20 is also considered. 

[0029] Furthermore, although the case where the driving mechanism 
which transmits rotation of the up wheel 32 to the lower wheel 33 
consisted of a transmission chain 38 and sprockets 36 and 37 was shown 
above, a driving mechanism may not be restricted to this, for example, 
may consist of a V belt and a pulley, and may consist of two or more 
gearings which mesh mutually. 

[0030] The move base material 43 which consists of a roller with the big 
diameter which carries out the rolling contact is formed in the upper 
surface and the inferior surface of tongue of the chain 4 which counters 
mutually like [ although the case where the move base material 30 was 
equipped with the up wheel 32 and the lower wheels 33 and 34 was 
shown above further again ] protective device IB of the flexible long 
picture object shown in drawing 6 , and supporting chain 4 inferior surface 
of tongue in predetermined height by this is also considered. 
[0031] Drawing 7 shows the outline composition of protective device IC of 
the flexible long picture object concerning this invention. In this protective 
device IC, three sets of the move base materials 30A, 30B, and 30C are 
arranged between the flection 20 of a chain 4, and the move edge 5. 
(Moreover, the rail 44 of two trains of the almost same cross-section 
configuration as a chain 4 is laid by the point from the fixed end 6 of a 
chain 4, and move base material 30A which has moved toward the fixed 
end 6 on the upper surface of a chain 4 overcomes the fixed end 6, and it 
is constituted so that it can move further on the upper surface (fixed side) 
of a rail 44. 

[0032] In addition, the move base materials 30A, 308, and 30C are 
constituted like the move base material 30 in the aforementioned 
operation gestalt except the rates of a transfer ratio of a driving 
mechanism differing mutually, that is, it is shown in drawing 8 ~ as ~ 
radius rl of the sprocket 36 by the side of the up wheel 32 radius r2 of 
the sprocket 37 by the side of the lower wheel 33 a ratio ~ most — move 
base material 30A of move edge 5 approach ~ rl/r2 =5 and middle move 
base material 308 ~ rl/r2 =2 ~ by move base material 30C of flection 20 
approach, it is most set as rl/r2 = 1 Moreover, as for the diameter of the 
up wheel 32, and the diameter of the lower wheel 33, all move base 
materials are equal. Therefore, if the up wheel 32 rotates, by move base 
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material 30B, it will be 5 times the peripheral speed of the up wheel 32, 
and the lower wheel 33 is the peripheral speed of the double precision of 
the up wheel 32, by move base material 30C, it will be a peripheral speed 
equal to the up wheel 32, and will be rotated at move base material 30A, 
respectively. , 

[0033] Here, it is rolling distance [ as opposed to the chain 4 upper 
surface of VI and the lower wheel 33 for rolling distance / as opposed to / 
if there is no slip between the up wheel 32 and the lower wheel 33, and a 
chain 4 / chain 4 inferior surface of tongue of VO and the up wheel 32 for 
the travel of the move edge 5 ] V2 When it carries out. It is VO =V1+V2 
also about which move base material. A formula is realized. 
[0034] Moreover, VI V2 Since it is equal to the ratio of peripheral speed 
with the lower wheel 33 with the up wheel 32, a ratio is VI at move base 
material 30A. : At V2 =1:5 and move base material 30B, it is VI. : At V2 
=1:2 and move base material 30C, it is VI. : It is set to V2 =1:1. 
[0035] Therefore, as a solid line shows to drawing 7 , the move edge 5 is 
in the end of the move stroke S. From K' and the state where the interval 
of each up wheel 32 of the move base materials 30A, 30B, and 30C is L, if 
the move edge 5 moves toward the other end of the move stroke S, the 
distance from the move edge 5 to the up wheel 32 of move base material 
30A While the move base materials 30A, 30B, and 30C move in the same 
direction as both the move edges 5, the interval between each move base 
material spreads gradually. 

[0036] and as an alternate long and short dash line shows to drawing 7 , 
when the move edge 5 reaches the other end of the move stroke S, 
(namely, when set to S=VO =V1+V2) It is set to VI =S/6 and V2 =(5/6) 
S in move base material 30A, and move base material 30A will arrive at 
the position which separated only S (5/6) from the original position in the 
move direction of the move edge 5. i^oreover, like this, move base 
material 30B will arrive at the position which separated only S from the 
original position (2/3), and move base material 30C will arrive at the 
position which separated only S/2 from the original position. 
[0037] In the conventional protective device 100 shown in drawing 10 , 
since the longest support span also became long so that the longest 
support span of a chain 4 is set to (S/4)+K as mentioned above and the 
move stroke S becomes long, a high kink colander was not obtained for 
the intensity of a chain 4, but when the intensity of a chain 4 was fixed on 
the contrary, the move stroke S was Inextensible more than fixed. 
Moreover, although the load which suppresses vibration which originates 
in vertical movement of flection 20 upper limit as mentioned above in 
protective device lA shown In drawing 1 , and is applied to a chain 4 was 
mitigable, the longest support span was the same as usual almost at 
(S/4)+K'. 

[0038] on the other hand, in protective device IC of this operation gestalt 
It adds, although the load which suppresses vibration which originates in 
vertical movement of flection 20 upper limit like the aforementioned 
protective device lA, and is applied to a chain 4 is mitigable. the support 
span between the supporting points of a chain 4 ~ the longest ~ (S/6)+K' 
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or (S/6) +L ~ becoming ~ about [ in protective device lA ] ~ since it can 
be shortened to two thirds, the Intensity of the component part of a chain 
4 is still lower, and it ends, and much more lightweight-izing and low-cost- 
izing of a chain 4 can be attained Moreover, the chain 4 of the same 
intensity is used and the move stroke S of the move edge 5 can be 
extended by about 1.5 times in protective device lA on the conditions of 
also making the longest support span the same. 

[0039] Furthermore, although the whole had to be installed out of move 
field 3A of the machine moving part 3 in the conventional protective 
device 100 equipped with the fixed support rollers 18 and 19 as shown in 
drawing 14 In protective device IC of this operation gestalt, since the 
whole protective device IC can be installed In move field 3A of the 
machine moving part 3 as shown In drawing 9 and the installation space 
of exclusive use is not needed in order that there may be no fixed support 
roller, space-lzatlon can be attained. 

[0040] In addition, although three sets of move base materials were 
arranged with this operation gestalt, according to the length of the move 
stroke S, and the length of the longest support span permitted, four or 
more sets may be arranged, and It comes out of a move base material not 
to mention the ability to shorten [ two sets or ] the longest support span, 
so that the number of move base materials is made [ many ] In this case 
Moreover, the rate of a transfer ratio of a driving mechanism is not limited 
to a setup with this operation gestalt, either, but is arbitrary. 
[0041] Furthermore, although [ this operation gestalt ] the ratio of the 
radius of the sprockets 36 and 37 of each move base material was 
changed and the ratio of the diameter of the up wheel 32 and the lower 
wheel 33 is the same The driving mechanism said to this invention for 
example, by supposing that the ratio of the radius (number of teeth) of 
the sprocket by the side of an up wheel and the sprocket by the side of a 
lower wheel Is fixed, and preparing a difference in the ratio of the 
diameter of an up wheel and a lower wheel It miay be constituted so that a 
difference may arise in the peripheral speed of the lower wheel at the time 
of movement among two or more move base materials. 
[0042] 

[Effect of the Invention] Since it moves in the move direction of a move 
edge according to the protective device of the flexible long picture object 
concerning this invention while a move base material supports a chain 
inferior surface of tongue in predetermined height between the flection of 
a chain, and a move edge as explained above, the load which can 
suppress vibration of the chain resulting from vertical movement of a 
flection upper limit, and is applied to the component part of a chain can be 
mitigated, and it becomes that It Is possible to attain lightweight-izing and 
low-cost-lzing of a chain. 

[0043] Moreover, while two or more move base materials are arranged 
between the flection of a chain, and a move edge In that to which the rate 
of a transfer ratio of a driving mechanism was set so that the peripheral 
speed of the lower wheel at the time of movement might become quick, 
the move base material of move edge approach Since the chain inferior 
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surface of tongue from a flec±lon to a move edge can be supported by the 
support span of an always almost equal ratio by two or more move base 
materials By mitigating further the load which shortens the longest 
support span of a chain and is applied to the component part of a chain 
Become possible to attain much more lightweight-izing and low-cost-lzing 
of a chain, and it also becomes possible to make the longest support span 
the same and to extend the move stroke of a move edge, and moreover, 
since the fixed support roller formed conventionally can be lost The whole 
protective device can be installed in move fields, such as machine moving 
part, and ** space-ization can be attained. 

TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to 
the protective device of the flexible long picture object which regulates the 
incurvation radius of flexible long picture objects, such as a cable and a 
hose, using a chain more than fixed. 



PRIOR ART 



[Description of the Prior Art] Neither a cable nor a hose may be unable to 
be damaged if bending below a fixed radius is given, or it may be able to 
stop being able to demonstrate an expected function. Then, when 
installing flexible long picture objects, such as a cable and a hose, 
between fixed parts, such as a machinery, and moving part, it is 
conventionally common to protect a flexible long picture object with the 
protective device using the chain with which below the permission 
incurvation radius of a flexible long picture object is not crooked 
(references, such as 3P,55-53810,Y and JP,61-23959,Y). 
[0003] This kind of protective device is like drawlno 10 - drawino 12 . 
That is, in drawing 10 , on the whole, the sign 100 shows the protective 
device of a flexible long picture object, an end (move edge 5) is fixed to 
the machine moving part 3, and 4 shows the chain of the protective 
device 100 with which the other end (fixed end 6) was fixed to the floor 
line 2 in the machine moving part to which, as for a sign 2, 3 carries out 
both-way movement of the floor-line 2 top for a floor line in the direction 
of an arrow, respectively. 

[0004] As shown In drawing 11 , the holes 9 and 10 for inserting in the 
pivotable support pin 8, a pair each of holes 12 for inserting in the angle 
regulation pin 11, and the long hole 13 are formed in the link 7 of a large 
number which constitute a chain 4. The long hole 13 of a couple is the 
shape of radii of the angle theta centering on a hole 10. Moreover, the 
crevice 14 for inserting the other end of another link 7 is formed in the 
end side of a link 7. And the other end of another link 7 is inserted in the 
crevice 14 between one link 7, the pivotable support pin 8 and the angle 
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regulation pin 11 are inserted in, respectively in the state where a hole 9, 
a hole 10 and a hole 12, and a long hole 13 lap, and each link 7 is 
mutually connected by inserting the snap ring 15 in the ends of each pin. 
[0005] Therefore, although it can be crooked only in ** on the other hand 
in the radius as which a chain 4 is determined from the pitch (chain pitch) 
of the pivotable support pin 8, and an angle theta since only an angle 
theta can, on the other hand, rotate the link 7 which adjoins as shown In 
drawina 12 from an extension state only to **, a straight-line state is 
maintained at an opposite direction. As shown in drawina 11 , while two 
trains of such chains 4 are arranged in parallel, it is mutually connected by 
the attachment component 16 infixed between the links 7 which counter. 
Two or more holes 17 for inserting in and holding flexible long picture 
objects, such as a cable and a hose, are formed in the attachment 
component 16. 

[0006] Moreover, as shown in drawina 10 , the fixed support rollers 18 
and 19 are formed In the protective device 100. The fixed support roller 
18 is arranged in the center (namely, upper part of the fixed end 6) of the 
move stroke S of the move edge 5, and another side and the fixed support 
roller 19 are arranged In the middle of the fixed support roller 18 and the 
edge of the move stroke S. These fixed support rollers 18 and 19 are 
supported pivotably free [ rotation on the stand (un-iliustrating) fixed to 
the floor line 2, respectively ]. 

[0007] Moreover, while the chain 4 of two trains connected by the 
attachment component 16 is again bent by lengthwise between the move 
edge 5 and the fixed end 6, the inferior surface of tongue between this 
flection 20 and move edge 5 that are bent again is supported by the fixed 
support rollers 18 and 19. In addition, the sign K of drawina 10 shows the 
"margin length" set up In order to prevent that the flection 20 of a chain 4 
runs aground on the fixed support roller 18. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since it moves in the move direction of a move 
edge according to the protective device of the flexible long picture object 
concerning this invention while a move base material supports the chain 
undersurface in predetermined height between the flection of a chain, and 
a move edge, as explained above The load which can suppress vibration of 
the chain resulting from vertical movement of a flection upper limit, and is 
applied to the component part of a chain can be mitigated, and it becomes 
possible to attain lightwelght-izing and low-cost-izing of a chain. 
[0043] Moreover, it is while two or more move base materials are 
arranged between the flection of a chain, and a move edge. In that to 
which the rate of a transfer ratio of a driving mechanism was set so that 
the peripheral speed of the lower wheel at the time of movemient might 
become quick, the move base material of move edge approacli Since the 
chain undersurface from a flection to a move edge can be supported by 
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the support span of an always almost equal ratio by two or more move 
base materials By mitigating further the load which shortens the longest 
support span of a chain and Is applied to the component part of a chain 
Become possible to attain much more lightweight-izing and low-cost-izing 
of a chain, and it also becomes possible to make the longest support span 
the same and to extend the move stroke of a move edge, and moreover, 
since the fixed support roller formed conventionally can be lost The whole 
protective device can be installed in move fields, such as machine moving 
part, and ** space-ization can be attained. 



TECHNICAL PROBLEM 



[Problem (s) to be Solved by the Invention] However, there were the 
following problems in the aforementioned conventional protective device 
100. Namely, although the Incurvation radius R of the chain 4 in a flection 
20 is always fixed as shown In drawing 13 In case the link 7 of a chain 4 
revolves one by one with movement of the machine moving part 3 and 
the move edge 5 and a flection 20 moves, in order that a chain 4 may 
carry out movement which a polygon rolls The position of flection 20 
upper limit (pivotable support pin 8) becomes low like drawinc 13 (a), or 
it becomes high like drawing 13 (b), and is hi. Vertical movement of the 
shown range arose. 

[0009] The bay 21 (refer to drawing 10 ) of the chain 4 supported 
between the supporting points (there are a case of the fixed support roller 
18 and a case of the move edge 5 with the position of the move edge 5) 
which adjoin flection 20 upper limit and this for this vertical movement 
was vibrated compulsorily. When the resonant frequency of the bay 21 
which changes according to the distance (support span) to the supporting 
point which adjoins from flection 20 upper limit especially is in agreement 
with the vibration frequency of the aforementioned vertical movement. 
Intense resonance of the vertical direction will arise in a bay 21. 
[0010] And in order for the load concerning the both ends and the angle 
regulation pin 11 of a long hole 13 of a link 7 to become large and for the 
weight of a bay 21 especially to also join the link 7 of a flection 20 by 
vibration of the above chains 4, the intensity of a component part called 
the link 7 and the angle regulation pin 11 of a chain 4 in the required shell 
and the former which enable it to bear such a load by a twice [ about ] as 
many load as a bay 21 becoming this thing — high — not carrying out — it 
did not obtain but, for the reason, lightweight-izing and low-cost-izing of a 
chain 4 were difficult 

[0011] Moreover, although it can be arbitrarily shortened if the support 
span of the chain 4 in left-hand side [ center / of the move stroke S ] 
extends a fixed support roller by drawing 10 Since a fixed support roller 
cannot be formed in a flection 20 side (right-hand side of drawing 10 ) 
rather than the center of the move stroke S, The support span between 
the supporting points which adjoin flection 20 upper limit and this (when 
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the move edge 5 laps with the fixed support roller 18, it becomes the 
longest with (S/4)+K) was not able to be shortened. Therefore, since the 
longest support span also became long so that the move stroke S became 
long, the move stroke S was inextensible more than fixed from the 
relation of the longest support span which does not obtain a high kink 
colander, but Is permitted in the Intensity of a chain 4 If the intensity of a 
chain 4 is fixed on the contrary. 

[0012] Furthermore, in order to avoid the collision with the machine 
moving part 3, as shown in drawing 14 , the fixed support rollers 18 and 
19 had to be formed out of move field 3A of the machine moving part 3, 
for this reason, the whole protective device 100 must be Installed out of 
move field 3A, and there was also a problem of requiring the installation 
space of exclusive use. 

[0013] this invention is made in view of the above problems, can mitigate 
the load applied to the component part of a chain by suppressing vibration 
resulting from vertical movement of a flection upper limit, and aims at 
offer of the protective device of a flexible long picture object which can 
attain lightweight-izing and low-cost-izing of a chain. 
[0014] Moreover, it alms at offer of the protective device of the 
aforementioned flexible long picture object [ it is possible to shorten the 
longest support span of a chain conventionally, and if the longest support 
span is the same, it is possible to extend the move stroke of a move edge 
conventionally, and ] which it can install in the move field of machine 
moving part, and can moreover also attain ** space-lzation in eye. 



MEANS 



[Means for Solving the Problem] In that by which this invention is a 
protective device which regulates the incurvation radius of a flexible long 
picture object using a chain more than fixed, and the aforementioned 
chain is again bent by lengthwise between a move edge and the fixed end 
in order to attain the aforementioned purpose While supporting a chain 
inferior surface of tongue in predetermined height between the flections of 
a chain and move edges which are again bent by lengthwise, it considers 
as the composition equipped with the move base material which moves in 
the move direction of a move edge, carrying out the rolling contact to the 
aforementioned chain Inferior surface of tongue and the fixed side which 
counters this with movement of a move edge. 
[0016] Moreover, in the aforementioned composition, a move base 
material is taken as the composition equipped with the up wheel which 
carries out the rolling contact to the chain inferior surface of tongue 
between a flection and a move edge, the lower wheel which carries out 
the rolling contact to a fixed side, and the driving mechanism which 
transmits rotation of an up wheel to a lower wheel. 
[0017] Moreover, In the aforementioned composition, while two or more 
move base materials are arranged between the flection of a chain, and a 
move edge, the move base material of move edge approach is considered 
as the composition to which the rate of a transfer ratio of a driving 
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mechanism was set so that the peripheral speed of the lower wheel at the 

time of movement might become quick. 

[0018] 

[Embodiments of the Invention] Hereafter, the protective device of the 
flexible long picture object concerning this invention is explained based on 
a drawing. Drawing 1 - drawinc 3 show 1 operation gestalt of this 
invention, and. In addition to the composition of the protective device 100 
in the aforementioned conventional example, the protective device of the 
flexible long picture object shown in drawing 1 on the whole by sign lA is 
equipped with the move base material 30 allotted near the inside of the 
flection 20 of a chain 4. In addition, since the composition of those other 
than move base material 30 of a chain 4, an attachment component 16, 
the fixed support roller 18, and 19 grades is the same as that of the 
aforementioned protective device 100 almost, the same sign is attached 
and explanation is omitted. 

[0019] The move base material 30 Is equipped with the up wheel 32, the 
lower wheel 33, and the lower wheel 34 of every a right-and-left couple 
with the frame 31 formed in box-like [ of an abbreviation rectangular 
parallelepiped ], respectively, as shown in drawing 2 and drawing 3 . Each 
wheels 32, 33, and 34 are fixed to the ends of the axles 32a, 33a, and 
34a supported pivotably by the frame 31 free [ rotation ] through the 
pillow block 35, respectively. 

[0020] A sprocket 36 is formed in axle 32a of the up wheel 32, a sprocket 
37 is formed In axle 33a of the lower wheel 33, and it is built over the 
annular transmission chain 38 between the sprocket 36 and the sprocket 
37. The diameter of the up wheel 32 and the lower wheel 33 will be 
rotated with peripheral speed also with the lower wheel 33 equal to the up 
wheel 32, if it Is equal, and the number of teeth of a sprocket 36 and a 
sprocket 37 is also set up equally and the up wheel 32 rotates it. 
[0021] [Moreover, the height from the soffit of the lower wheels 33 and 34 
to the upper limit of the up wheel 32 is slightly set up highly rather than 
the height from the chain 4 upper surface by the side of the fixed end 6 in 
the state where flection 20 upper limit became the highest to chain 4 
inferior surface of tongue by the side of the move edge 5, as the chain 4 
was shown in drawing 13 (b) at the time of making it automatically 
crooked in the predetermined incurvation radius R. 

[0022] While the up wheel 32 contacts chain 4 inferior surface of tongue [ 
In / the bay 21 by the side of the move edge 5 / in this move base 
material 30 ] rather than a flection 20 Since it is prepared in the chain 4 
upper surface by the side of the fixed end 6 (an example of a fixed side) 
at the state where the lower wheels 33 and 34 contact, rather than chain 
4 inferior surface of tongue where the section wheel 32 besides contacts, 
and the flection 20 which counters Chain 4 inferior surface of tongue in 
the position where the up wheel 32 contacts is h2 from the state of 
aforementioned drawing 13 (b) to drawing 2 further. It is to be supported 
where only the shown height is raised up. Moreover, the chain 4 in a 
flection 20 is to be crooked by this by slightly larger incurvation radius R' 
than the incurvation radius R in a natural state. 
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[0023] In addition, the above h2 Although height Is not limited, the height 
of several centimeters Is desirable from several mm In practice, for 
example. Moreover, sign K' of drawing 1 shows the "margin length" set up 
in order to prevent the up wheel 32 colliding with the fixed support roller 
18, and the sign 39 of drawino 3 shows the flange prepared in the both 
sides of each wheels 32, 33, and 34, In order to prevent derailment from a 
chain 4. 

[0024] Since it is constituted as mentioned above, if the machine moving 
part 3 and the move edge 5 move, while the move base material 30 rolls 
chain 4 inferior surface of tongue [ in / a bay 21 / in the up wheel 32 ], 
rotation of this up wheel 32 will be told to the lower wheel 33, and the 
lower wheel 33 and the lower wheel 34 will roll the chain 4 upper surface 
between a flection 20 and the fixed end 6. And since the peripheral speed 
of the up wheel 32 in this case and the lower wheel 33 is equal, the move 
base materials 30 are one half of the speed of the traverse speed of the 
move edge 5, i.e., a speed equal to the traverse speed of a flection 20, 
and move in the same direction as the move direction of the move edge 5. 
[0025] Therefore, even if a flection 20 moves In order to support the 
move base material 30 Irrespective of the position of the move edge 5 In 
the state where chain 4 inferior surface of tongue was raised in the about 
20-flection position as shown in drawing 1 , the upper limit does not move 
up and down like before, therefore a bay 21 does not vibrate or resonance 
is not caused. Therefore, since the load concerning a link 7 becomes 
small, and the weight of a bay 21 Is caught by the up wheel 32 and the 
link 7 of a flection 20 is not started, the intensity of component parts, 
such as a link 7 and the angle regulation pin 11, is lower than before, it 
ends, and lightweight-izing and low-cost-izing of a chain 4 can be attained 
that much. 

[0026] In addition, rather than the up wheel 32, the bay 21 by the side of 
the move edge 5 bends downward slightly because of the self-weight, if It 
is shown extremely, it will be in a state like drawing 4 , and if a slip is 
between the up wheel 32, the lower wheel 33, and a chain 4, the move 
base material 30 may approach a flection 20 gradually, in such a case, 
contact of the proper configuration which contacts inside a flection 20 like 
drawing 4 — it can prevent that the lower wheel 34 runs aground to a 
flection 20 by attaching a member 40 In the frame 31 of the move base 
material 30 

[0027] Moreover, as shown in drawino 5 , while forming a rack 41 in one 
side of a link 7 in which each wheel of the move base material 30 contacts 
By forming the gear tooth 42 of the shape of a pinion which gears with a 
rack 41 to the peripheral surface of the up wheel 32 and the lower wheel 
33 (un-illustrating), or twisting the rubber for skids (un-illustrating) 
around the peripheral surface of the up wheel 32 and the lower wheel 33 
Preventing the slip between the up wheel 32 and the lower wheel 33, and 
a chain 4, and this positioning the move base material 30 and preventing 
riding raising by the flection 20 of the lower wheel 34 is also considered. 
Furthermore, the salient (un-illustrating) which gears with the attachment 
component 16 currently arranged by the chain 4 at intervals of 
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predetermined is formed in the periplieral surface of the up wheel 32 and 
the lower wheel 33, and It is also considered that this positions the move 
base material 30. 

[0028] Moreover, although the case where the fixed side the lower wheels 
33 and 34 carry out [ a side ] the rolling contact was the chain 4 upper 
surface was shown above The operation gestalt in which the fixed side 
said to this invention is not restricted to the chain 4 upper surface, for 
example, the lower wheels 33 and 34 carry out the rolling contact to a 
floor line 2 (fixed side) in the state over the chain 4 from the fixed end 6 
to a flection 20, An operation gestalt which carries out the roiling contact 
to the upper surface (fixed side) of the rail (un-illustrating) of a couple 
prepared In parallel with the both sides of the chain 4 from the fixed end 6 
to a flection 20 is also considered. 

[0029] Furthermore, although the case where the driving mechanism 
which transmits rotation of the up wheel 32 to the lower wheel 33 
consisted of a transmission chain 38 and sprockets 36 and 37 was shown 
above, a driving mechanism may not be restricted to this, for example, 
may consist of a V belt and a pulley, and may consist of two or more 
gearings which mesh mutually. 

[0030] The move base material 43 which consists of a roller with the big 
diameter which carries out the rolling contact is formed in the upper 
surface and the inferior surface of tongue of the chain 4 which counters 
mutually lil<e [ although the case where the move base material 30 was 
equipped with the up wheel 32 and the lower wheels 33 and 34 was 
shown above further again ] protective device IB of the flexible long 
picture object shown in drawing 6 , and supporting chain 4 inferior surface 
of tongue in predetermined height by this is also considered. 
[0031] Drawing 7 shows the outline composition of protective device IC of 
the flexible long picture object concerning this invention. In this protective 
device IC, three sets of the move base materials 30A, 30B, and 30C are 
arranged between the flection 20 of a chain 4, and the move edge 5. 
Moreover, the rail 44 of two trains of the almost same cross-section 
configuration as a chain 4 is laid by the point from the fixed end 6 of a 
chain 4, and move base material 30A which has moved toward the fixed 
end 6 on the upper surface of a chain 4 overcomes the fixed end 6, and it 
is constituted so that it can move further on the upper surface (fixed side) 
of a rail 44. 

[0032] In addition, the move base materials 30A, 308, and 30C are 
constituted like the move base material 30 In the aforementioned 
operation form except the rates of a transfer ratio of a driving mechanism 
differing mutually, that is, it is shown in drawing 8 — as ~ radius rl of the 
sprocket 36 by the side of the up wheel 32 radius r2 of the sprocket 37 by 
the side of the lower wheel 33 a ratio — most — move base material 30A 
of move edge 5 approach — rl/r2 =5 and middle move base material 306 
— rl/r2 =2 ~ by move base material 30C of flection 20 approach, it Is 
most set as rl/r2 =1 Moreover, as for the diameter of the up wheel 32, 
and the diameter of the lower wheel 33, all move base materials are 
equal. Therefore, if the up wheel 32 rotates, by move base material 308, 
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it will be 5 times the peripheral speed of the up wheel 32, and the lower 
wheel 33 is the peripheral speed of the double precision of the up wheel 
32, by move base material 30C, it will be a peripheral speed equal to the 
up wheel 32, and will be rotated at move base material 30A, respectively. 
[0033] Here, it is rolling distance [ as opposed to the chain 4 upper 
surface of VI and the lower wheel 33 for rolling distance / as opposed to / 
if there Is no slip between the up wheel 32 and the lower wheel 33, and a 
chain 4 / chain 4 inferior surface of tongue of VO and the up wheel 32 for 
the travel of the move edge 5 ] V2 When it carries out, it is VO =V1+V2 
also about which move base material. A formula is realized. 
[0034] Moreover, VI V2 Since it is equal to the ratio of peripheral speed 
with the lower wheel 33 with the up wheel 32, a ratio is VI at move base 
material 30A. : At V2 =1:5 and move base material 30B, it is VI. : At V2 
= 1:2 and move base material 30C, it Is VI. : It Is set to V2 =1:1. 
[0035] Therefore, as a solid line shows to drawino 7 , the move edge 5 is 
in the end of the move stroke S. From K' and the state where the Interval 
of each up wheel 32 of the move base materials 30A, 30B, and 30C is L, if 
the move edge 5 moves toward the other end of the move stroke S, the 
distance from the move edge 5 to the up wheel 32 of move base material 
30A While the move base materials 30A, 30B, and 30C move in the same 
direction as both the move edges 5, the interval between each move base 
material spreads gradually. 

[0036] and as an alternate long and short dash line shows to drawing 7 , 
when the move edge 5 reaches the other end of the move stroke S, 
(namely, when set to S=VO =V1+V2) It is set to VI =S/6 and V2 =(5/6) 
S in move base material 30A, and move base material 30A will arrive at 
the position which separated only S (5/6) from the original position in the 
move direction of the move edge 5. Moreover, like this, move base 
material 308 will arrive at the position which separated only S from the 
original position (2/3), and move base material 30C will arrive at the 
position which separated only S/2 from the original position. 
[0037] In the conventional protective device 100 shown in drawing 10 , 
since the longest support span also became long so that the longest 
support span of a chain 4 is set to (S/4)+K as mentioned above and the 
move stroke S becomes long, a high kink colander was not obtained for 
the intensity of a chain 4, but when the intensity of a chain 4 was fixed on 
the contrary, the move stroke S was Inextensible more than fixed. 
Moreover, although the load which suppresses vibration which originates 
in vertical movement of flection 20 upper limit as mentioned above in 
protective device lA shown in drawing 1 , and is applied to a chain 4 was 
mitigable, the longest support span was the same as usual almost at 
(S/4)+K'. 

[0038] on the other hand, in protective device IC of this operation gestalt 
It adds, although the load which suppresses vibration which originates in 
vertical movement of flection 20 upper limit like the aforementioned 
protective device lA, and is applied to a chain 4 is mitigable. the support 
span between the supporting points of a chain 4 — the longest — (S/6)+K' 
or (S/6) +L — becoming -- about [ in protective device lA ] ~ since it can 
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be shortened to two thirds, the intensity of the component part of a chain 
4 is still lower, and It ends, and much more lightweight-izing and low-cost- 
izlng of a chain 4 can be attained Moreover, the chain 4 of the same 
intensity is used and the move stroke S of the move edge 5 can be 
extended by about 1.5 times in protective device lA on the conditions of 
also making the longest support span the same. 

[0039] Furthermore, although the whole had to be Installed out of move 
field 3A of the machine moving part 3 in the conventional protective 
device 100 equipped with the fixed support rollers 18 and 19 as shown in 
drawina 14 In protective device IC of this operation gestalt, since the 
whole protective device IC can be installed in move field 3A of the 
machine moving part 3 as shown in drawina 9 and the Installation space 
of exclusive use is not needed in order that there may be no fixed support 
roller, ** space-ization can be attained. 

[0040] in addition, although three sets of move base materials were 
arranged with this operation gestalt, according to the length of the move 
stroke S, and the length of the longest support span permitted, four or 
more sets may be arranged, and it comes out of a move base material not 
to mention the ability to shorten [ two sets or ] the longest support span, 
so that the number of move base materials is made [ many ] In this case 
Moreover, the rate of a transfer ratio of a driving mechanism is not limited 
to a setup with this operation gestalt, either, but is arbitrary. 
[0041] Furthermore, although [ this operation gestalt ] the ratio of the 
radius of the sprockets 36 and 37 of each move base material was 
changed and the ratio of the diameter of the up wheel 32 and the lower 
wheel 33 is the same The driving mechanism said to this invention for 
example, by supposing that the ratio of the radius (number of teeth) of 
the sprocket by the side of an up wheel and the sprocket by the side of a 
lower wheel Is fixed, and preparing a difference in the ratio of the 
diameter of an up wheel and a lower wheel It may be constituted so that a 
difference may arise in the peripheral speed of the lower wheel at the time 
of movement among two or more move base materials. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the outline side elevation of the protective device of the 
flexible long picture object concerning 1 operation gestalt of this 
invention. 

[Drawing 21 It is the important section expansion side elevation of the 
protective device of drawina 1 . 

[Drawing 31 It is the A-A line expanded sectional view of drawina 2 . 
[Drawing 4] It Is the side elevation of the move base material equipped 
with the contact member. 

[Drawing 51 It is the outline side elevation showing the link in which the 
rack was prepared, and an up wheel. 
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rPrawina 61 It is the important section side elevation of the protective 
device of the flexible long picture object concerning another operation 
gestalt of this invention. 

rPrawlna 71 It is the outline block diagram of the protective device of the 
flexible long picture object concerning still more nearly another operation 
gestalt of this Invention. 

rPrawIno 81 It is the side elevation of the move base material in the 
protective device of drawing 7 . 

rPrawina 91 It is the outline plan of the protective device of drawing 7 . 
rPrawing 10] It Is the outline side elevation of the protective device of the 
flexible long picture object concerning the conventional example. 
rPrawlna 111 the link and attachment component of a chain are shown — 
it Is a solution perspective diagram in part 

rPrawIng 121 It Is the Important section side elevation of a chain. 
rPrawIno 131 It Is explanatory drawing explaining vertical movement of a 
chain. 

rPrawIng 141 It is the outline plan of the protective device of drawing 10 . 
[Pescrlptlon of Notations] 
lA, IB, IC Protective device 

4 Chain 

5 Move Edge 

6 Fixed End 
20 Flection 

30, 30A, 30B, 30C, 43 Move base material 

32 Up Wheel 

33 Lower Wheel 

36 37 Sprocket (a part of driving mechanism) 

38 Transmission Chain (a Part of Priving Mechanism) 



